PCM is considered one of the most important systemic mycoses in Latin America. Methods: This is a clinical, epidemiological, retrospective, quantitative study of PCM cases in patients attending the National Health Service in the State of Rondônia in 1997-2012. The examined variables included sex, age group, year of diagnosis, education level, profession, place of residence, diagnostic test, prior treatment, medication used, comorbidities and case progress. Results: During the study period, 2,163 PCM cases were registered in Rondônia, and the mean annual incidence was 9.4/100,000 people. The municipalities with the highest rates were located in the southeastern region of Rondônia, and the towns of Pimenteiras do Oeste and Espigão do Oeste had the highest rates in the state, which were 39.1/100,000 and 37.4/100,000 people, respectively. Among all cases, 90.2% and 9.8% were observed in men and women, respectively, and most cases (58.2%) were observed in patients aged between 40 and 59 years. Itraconazole was used to treat 91.6% (1,771) of cases, followed by sulfamethoxazole in combination with trimethoprim (4.4% [85] of cases). One hundred thirty-one (6%) patients died. Conclusions: The State of Rondônia has a high incidence of PCM, and the municipalities in the southeastern region of the state were found to have the highest incidence rates of this disease. Our fi ndings suggest that Rondônia is the state in the northern region with the highest mortality rate for PCM.
Paracoccidioidomycosis (PCM) is a systemic infection caused by the fungus Paracoccidioides brasiliensis
and is considered one of the most important systemic mycoses in Latin America 3 . The countries with the greatest number of cases are Brazil, Venezuela and Argentina. Brazil, which accounts for 80% of the cases, has a greater number of cases concentrated in its southeastern, southern and midwestern regions. Humans were considered to be the only host until recently, when the fungus was identifi ed in other animals, such as the armadillo 4, 5 .
The most common transmission mode is inhalation of the fungus, which then reaches the primary infection site and spreads to other tissues via the lymphatic system. Traumatic inoculation, in which the fungus settles on the skin or mucosa, can also occur 6 .
Paracoccidioidal infection is more common between the fi rst and second decades of life. However, progression to the systemic form is rare. Between the third and fi fth decades of life, the disease is activated, causing the chronic form of PCM. Men, usually rural workers, are mainly affected, and poor hygiene, malnutrition, smoking and alcohol consumption, which are common habits in farmers, are considered to be risk factors for the manifestation of the disease 7 .
An individual with PCM initially presents nonspecific symptoms such as cough, fever, weight loss and the presence of phlegm. However, the search for medical assistance is prompted by extrapulmonary lesions 8, 9 . P. brasiliensis promotes pulmonary and extrapulmonary lesions, generating sequelae that limit daily activities and cause work disability. Therefore, PCM should be considered a public health problem 10, 11 . Some studies have shown the importance of PCM for the State of Rondônia. Court et al. 12 , in a study on dogs as vectors of the fungus in Monte Negro, noted that 54.8% of the dogs that were examined were positive for infection by the fungus, which suggests a high rate of infection in these animals. Forjaz et al.
13
, in their study of PCM in an indigenous population, noted that the disease was also present in the indigenous Suruí population.
In light of these findings, the present study evaluated the epidemiological profi les of PCM in the State of Rondônia, Brazil. Records for PCM in this state are rare in the literature, and this study is the largest casuistry of this disease in the Brazilian literature. From January 1997 to December 2012, 2,163 cases of PCM were registered in Rondônia (table 1). The annual incidence of the disease was analyzed in all 52 municipalities of the state. Among the 14 municipalities with the highest rates, 12 were located in the southeastern region; the exceptions were Machadinho do Oeste and Alvorada do Oeste. The municipalities with the highest rates were Pimenteiras do Oeste (39.1/100,000 people), Espigão do Oeste (37.4/100,000 people), Pimenta Bueno (20.8/100,000 people) and Primavera de Rondônia (20.2/100,000 people). The capital, Porto Velho, had a low incidence compared with the other municipalities in the state (1.6/100,000 people) (Figure 1 ).
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The mean (SD) number of cases was 135.1 (±52.7) per year (table 1) . Regarding sex, 90.2% (1,952) and 9.8% (211) of cases were observed in men and women, respectively. The years with the highest and lowest incidences during the study period were 2003 and 2012, with 15.3 (rf=0.1030) and 2.4 (rf=0.0175) cases, respectively (Figure 2 ). The age range of the patients was 3-82 years, and the most common age group was 40-59 years, which had 1,258 (58.2%) cases, followed by ≥60 years, which had 445 (20.6%) cases. Regarding education, 404 (24.3%) patients were illiterate, and 1,169 (70.4%) had completed elementary school. Regarding professional activity, 82.7% (1,741) worked in some activity in the countryside. Regarding residence, 53.6% (1,161) and 46.4% (1,002) lived in urban and rural areas, respectively (table 2) .
Of the tests used for diagnosis, 899 (41.6%) cases were diagnosed using direct mycological examination, 774 (35.8%) were diagnosed on the basis of clinical-epidemiological suspicion, 312 (14.4%) were detected using histopathology, 114 (5.2%) were detected using serology, and 64 (3%) were detected using sputum culture. Regarding infectious and oncological comorbidities, 10 (0.5%) patients had tuberculosis, 6 (0.4%) had human immunodefi ciency virus (HIV) infection, 1 (0.05%) had cutaneous leishmaniasis, and 2 (0.1%) were diagnosed with lung cancer. Regarding treatment, the most commonly used drug was itraconazole, which was used in 1,771 (91.6%) cases, followed by sulfamethoxazole in combination with trimethoprim in 85 (4.4%) cases, ketoconazole in 32 ( DIscUssIOn PCM is not included in the National List of Notifi able Diseases in Brazil. Therefore, cases are only registered in states where the disease has epidemiologically relevant rates 14 . Rondônia is one of the few Brazilian states where reporting the disease is mandatory because of its high number of cases 15 .
During the analyzed period, the mean annual incidence was 9.4/100,000 people. This value is high compared with the estimated incidence in Brazil, which is 1 to 3/100,000 people 16 . This value can be explained by the State of Rondônia having high agricultural activity and possessing favorable climatic characteristics, such as abundant rain and forest wetlands 17 . The municipalities with the highest incidence rates were shown to be those located in the southeastern region of the State, which is the area in the state with the greatest agricultural development, including areas for raising livestock and planting soybeans, corn and coffee 18 .
The year 2003 had the highest number of cases, which might correspond to a period when health professionals in Rondônia were trained to improve the mandatory reporting of notifi able diseases 18 , thereby decreasing underreporting and the likelihood of reporting only severe cases.
With respect to the activities and/or professions that were associated with a risk of infection by the fungus, individuals performing activities related to the management of soil, such as agricultural activities, earth moving, soil preparation, gardening and transportation of produce, were the most frequently infected 9, 18 . Verli et al. 9 found that 44.3% of PCM patients performed some type of farming activity, and other studies reported similar results 19, 20 . Nevertheless, activities that are not risk factors for PCM do not preclude its diagnosis; in particular, activities on derelict land, gardens and leisure parks are not free from the risk of infection by the fungus 21 . The present results show that the most common occupations of the infected patients were those related to rural activities (82.7%).
Regarding the area of residence, cases observed in urban (53.6%) and rural (46.4%) areas were nearly similar. According to Maluf et al. 21 , care must be taken when evaluating such results, and the peculiarities of small municipalities and districts must be taken into account because many individuals in these cities perform occupational or even leisurely rural activities that generally involve close contact with soil particles that are suspended in dust.
In this study, the predominance of male patients was evident, with 90.2% of the cases observed in men. Kamegasawa et al. 22 studied 50 cases and also noted the predominance of male patients (73.9%). Other studies also reported similar fi ndings, e.g., Pedroso et al. 10 reported the ratio of male to female patients to be 14:1. Although many women perform rural activities and are in contact with the soil, the frequency of cases in women was lower because of the protective action of estrogen against P. brasiliensis, i.e., estrogen inhibits the transformation of the infectious form of the fungus (i.e., mycelium) to the parasitic yeast form 23 .
PCM usually manifests in people older than 30 years and who may or may not have been in contact with the fungus in the fi rst decades of life 21 ; therefore, PCM is predominant in adult and elderly populations 24, 25 . In their study of 43 PCM patients, Verli et al. 9 showed that the age group with the highest prevalence was 40-59 years and that the disease was rarely present in children and adolescents. In the present study, the age groups with the highest prevalence were 40-59 years (58.2%) and ≥60 years (20.6%).
In Rondônia, the diagnostic or clinical suspicion tests that were frequently used for PCM included direct mycological 26 reported that 65.9%, 65.7% and 27.3% of patients were diagnosed using direct mycological examination, sputum culture and histopathology, respectively. Radiological changes are of the utmost importance in cases with clinical and epidemiological suspicion of P. brasiliensis infection 8 . Gomes et al. 8 observed several radiological changes in patients with PCM: 74.5% of patients presented regional lymphadenopathy, and 65.3% presented pulmonary lesions, with 8% having comorbid tuberculosis.
According to Fortes et al. 1 , P. brasiliensis infection is not closely related to host immunodefi ciency. However, cases associated with HIV infection, cancer and organ transplantation have been reported. A few such cases were observed in the present study, and the infectious and neoplastic comorbidities included tuberculosis (10), HIV infection (6), lung cancer (2) and cutaneous leishmaniasis (1) . Special attention should be paid to HIV because the number of cases of infected individuals older than 50 years of age has increased over the last 10 years and is now reaching 14.3% of the HIV-infected population 27 . Campos et al. 26 reported the presence of HIV infection in 0.8% of patients with PCM, and HIV infection may be a factor that interferes with the host-fungus relationship.
Even before the National PCM Consensus in 2006 advocated the use of itraconazole, this drug had been adopted as the drug of choice for the treatment of PCM in Rondônia because it was available from the Primary Health Care Network.
28 Among the medications that were administered, itraconazole was the most commonly used drug (91.6%), followed by sulfamethoxazoletrimethoprim (4.4%), which was generally used in children younger than 10 years of age, pregnant women, patients with neurological manifestations and patients using medications for diseases such as tuberculosis and leprosy. In a study conducted in a stomatology clinic, 27 (57.5%), 12 (25.5%) and 3 (6.4%) patients were administered sulfadiazine, ketoconazole and itraconazole, respectively 9 . According to Coutinho et al. 29 , PCM is the systemic mycosis with the highest mortality rate in Brazil. Furthermore, Rondônia is the state with the highest percentage of fatal cases in the northern region and was the Brazilian state with the second highest mortality rate between 1980 and 1995, with a coeffi cient of mean mortality of 3.65/1,000,000 people. In Rondônia from 1997 to 2012, we noted that the coeffi cient of mean mortality was 5.59/1,000,000 people. The present study revealed that the fewest number of deaths during the study period occurred in 2012, with 5.2% of patients dying. In 2001 and 2002, a lack of drug distribution by the public health service occurred because of a change in the coordination of the PCM program in Rondônia 18 , resulting in high percentages of deaths relative to the number of cases in these years (10.2% and 9.9%, respectively).
In conclusion, the number of PCM cases in Rondônia has decreased in recent years. This decrease is most likely due to improvements in disease control and prevention systems by the public health agencies of the state, including the actions of health education, transmitting information about the disease to people and training health professionals, and/or the increased rural exodus in recent decades, which has reduced the number of individuals who come in direct contact with the soil while working. Some measures can be used to control fungus infections, such as teaching the correct use of appropriate masks, treating patients properly and as early as possible to avoid the formation of sequelae and ensuring that doctors include PCM in the differential diagnosis of respiratory diseases 14, 30, 31 . The disease predominantly affects men, those older than 40 years, those in occupations related to agriculture and those with little or no education.
